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MOTOR VEHICLE WITH A FRONT-MOUNTED ENGINE 

Technical field 

The invention relates to a motor vehicle with a forward-mounted engine, in 
5 accordance with the preamble to patent claim 1. 

State of the art 

In trucks it is usual for the engine, clutch, gearbox and other components to be 
situated far forward, under a driver's cab, which is often tiltable forwards to provide 
10 access. These components and the driver's cab usually have extending to the rear of 
them an open vehicle frame which consists of C-beams, supports rear axles and has on 
top of it some form of load carrier which extends sideways beyond the vehicle frame. 

Such a type of vehicle frame is relatively weak flexurally and torsionally and causes 
15 limitations with regard to good running characteristics in cases where a rigid vehicle 
frame is desired. This type of vehicle superstructure, with an engine space which is 
usually open downwards, and with components situated at various points forward on 
the vehicle, entails relatively large flow resistance which has unfavourable effects on 
operational economics. 

20 

In the light of endeavours to improve the running characteristics and operational 
economics of vehicles, arrangements of these known kinds therefore seem less 
advantageous. 

25 Object of the invention 

The invention aims to provide an improved vehicle design which does not have the 
aforesaid disadvantages. 

Description of the invention 
30 This object is achieved according to the invention by designing a motor vehicle 
according to the definition in patent claim 1. 
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Providing motor vehicles with a tubular chassis element which can easily be made 
resistant to torsion and bending makes it possible for components forming part of the 
vehicle's driveline to be provided with good protection by being situated inside this 
chassis element. Further designing the vehicle so that air is led through this chassis 
element by means of a guide arrangement provides components within the chassis 
element with necessary cooling and makes it possible for the vehicle to be provided, 
by means of the guide arrangement and the chassis element, with a smoother 
underside and hence reduced flow resistance while in motion. 

Further advantages and features of the invention are indicated in the ensuing 
description and patent claims. 

Description of drawing 

The invention is explained in more detail below on the basis of an embodiment 
depicted in the attached drawing, in which: 

Fig. 1 is a perspective view, partly in section, of a motor vehicle according to the 
invention, 

Fig. 2 is a schematic horizontal section through the vehicle in Fig. 1 , 
Fig. 3 is a section IQ-in in Fig. 2, and 
Fig. 4 is a section IV-IV in Fig. 2. 

Description of a preferred embodiment 

A motor vehicle 1 of the truck type depicted in Fig. 1 has, running in its longitudinal 
direction, a tubular chassis element 2 which is provided on each side with a number of 
support devices 3 which are distributed along the chassis element 2 and protrude 
sideways. The chassis element 2 and the support devices 3 have resting on them a 
load platform 4 which may possibly be provided with some form of superstructure. In 
front of the load platform 4 there is a driver's cab 5 which has at its front an air intake 
6 which may possibly have a number of apertures in the vehicle's front. 

As indicated in more detail in Fig. 2, there is behind the air intake 6 a fan 7, 
advantageously of radial type, which propels air radially towards a radiator 9 which 
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belongs to the vehicle's engine 8, is arranged round the fan 7 and may advantageously 
be divided into a number of individual radiator elements. The fan 7 and the radiator 9 
are dimensioned to provide good cooling of the engine 8 in a variety of operating 
situations. Part of the air drawn in is discharged, after passing the radiator 9, via air 
vents 10, e.g. one on each side of the vehicle. The remainder of the air drawn in is led 
partly as combustion air to the engine 8 and partly via a guide arrangement 1 1 past the 
engine 8 into the inside of the tubular chassis element 2 before finally leaving the 
chassis element 2 via an air outlet 12 at the latter' s rear end. The air flow is 
represented by arrows 13. 

The guide arrangement 1 1 round the motor 8 includes (see Fig. 3) a lower portion 14 
in the driver's cab 5, a bottom plate 15 arranged under the engine and a section 16 of 
the front wheel housing. These various parts are jointly designed so that air is led 
round the engine and rearwards to the chassis element 2. The bottom plate 15 is also 
intended to reduce air resistance by providing the front portion of the vehicle with a 
smooth underside. The engine 8 rests on beams 17 which are fastened in the forward 
end of the chassis element 2. 

Fig. 2 also shows that from the engine 8 a forward driveshaft 18 runs inside the 
chassis element 2 to a gearbox 19 which is accommodated likewise inside the chassis 
element 2 and is situated immediately forward of, and is connected to, a first rear axle 
20. A second rear axle 21 is driven from the gearbox 19 via a rear driveshaft 22. The 
air which flows through the chassis element 2 cools the gearbox 19 and also other 
components situated in the chassis element 2, e.g. a compressor 23 for the vehicle's 
brake system and components for the vehicle's air conditioning system. The two rear 
axles 20 and 21 are supported movably in the chassis element 2 via suspension parts 
not further detailed here. 

The construction of the chassis element 2 executed in the form of a shell structure is 
indicated in more detail in Fig. 4. At mutual spacings along the chassis element 2 
there are a number of rectangular ribs 25 which have panels 26 fastened round their 
sides so as to form a tubular space 27. At at least some of the ribs 25, support devices 
3 are fastened on both sides and have side panels 28 and bottom panels 29 fastened to 
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them. The underside panels 26 and 29 provide the vehicle with a smooth underside, 
and the side panels 28 and bottom panels 29 create enclosed spaces for various 
components on both sides of the chassis element 2. Advantageously, at least some of 
the panels, or parts of them, are detachable to provide access to components in or 
alongside the chassis element 2. 

The air outlet 12 at the rear of the chassis element 2 may take the form of apertures in 
an endplate on the chassis element 2. It is possible for the chassis element 2 to 
contain a fan 30 to influence the air flow. One possibility is for this fan to be situated 
at the air outlet 12. The ribs 25 forming part of the chassis element 2, and the panels 
26, are dimensioned so as to create a structure resistant to bending and torsion. This 
combined with advantageously designed wheel suspensions makes improved vehicle 
running characteristics possible. The protected space within the rigid chassis element 
2 makes it possible for the gearbox to be situated close to the vehicle's powered 
wheels, resulting in good weight distribution, while at the same time the transmission 
path for large torques from the gearbox will be short and the gearbox will be in a well- 
protected location. 

The air which flows through the chassis element 2 is normally intended for cooling 
various components inside the chassis element, but it is of course possible, e.g. for 
operation in severe cold, to lead warmer air rearwards and thereby reduce the cooling. 
This may be achieved, for example, by using advantageously designed air flow 
switching devices to cause a greater proportion of the air passing the radiator 9 to pass 
through the chassis element 2. 

The design of the guide arrangement 1 1 for the air flow rearwards round the engine 8 
depends on the design of the forward portion of the vehicle and may therefore be 
designed otherwise than as described here. 
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PATENT CLAIMS: 

L Motor vehicle which has a front-mounted engine (8) and at least one forward- 
situated air intake (6) and is provided with a tubular chassis element (2) running in the 
longitudinal direction of the vehicle, characterised in that between the air intake (6) 
and the chassis element (2) there is a guide arrangement (1 1) for leading air into and 
through the chassis element past at least one major vehicle component (19) arranged 
inside the chassis element, and that the chassis element (2) downstream from that 
major vehicle component (19) is provided with at least one air outlet (12). 

2. Motor vehicle according to claim 1, characterised in that the engine (8) is 
arranged forward of the chassis element (2) and that the guide arrangement (11) 
surrounds the engine and is connected forwards to at least one air intake (6) and 
rearwards to the chassis element (2). 

3. Motor vehicle according to claim 1 or 2, characterised in that there is inside the 
chassis element (2) a fan arrangement (30) for influencing the air flow through the 
chassis element. 

4. Motor vehicle according to claim 3, characterised in that the fan arrangement (30) 
is situated in the rear of the chassis element. 

5. Motor vehicle according to any one of claims 1-4, characterised in that the chassis 
element (2) is provided with an air outlet (12) arranged in a rear endplate. 

6. Motor vehicle according to any one of claims 1-5, characterised in that at least 
one major component (19) of the vehicle's driveline, advantageously at least the 
vehicle's gearbox, is situated inside the chassis element (2). 

7. Motor vehicle according to claim 6, characterised in that the gearbox (19) is 
situated close to a rear axle (20) of the vehicle. 
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8. Motor vehicle according to any one of the foregoing claims, characterised in that 
the guide arrangement (11) includes a bottom plate (15) situated under the engine (8). 

9. Motor vehicle according to any one of the foregoing claims, characterised in that 
the guide arrangement (11) includes a lower portion (14) of the driver's cab of the 
vehicle. 

10. Motor vehicle according to any one of the foregoing claims, characterised in that 
in the forward part of the vehicle there are air vents (10) which are designed to 
discharge part of the air quantity drawn into the vehicle, after it has passed the 
vehicle's radiator (9), and hence to limit the air quantity supplied to the guide 
arrangement (11). 
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MOTORFORDON MED EN FRAMTILL MONTERAD MOTOR 
Tekniskt omride 

Uppfinningen avser ett motorfordon med en framtill monterad motor, enligt ingressen 
5 till patentkrav 1 . 

Teknikens st&ndpunkt 

Vid lastbilar ar det vanligt att placera motor, koppling, vaxellada och andra kompo- 
nenter langt fram, under en forarhytt, som ofta ar tippbar framat for att medge atkom- 
10 lighet. Bakom dessa komponenter och forarhytten stracker sig i allmanhet en av C- 
balkar utford oppen fordonsram, i vilken bakaxlar ar upphangda, och ovanpa fordons- 
ramen placeras nagon form av lastbarare, som i sidled stracker sig utanfor fordons- 
ramen. 

15 En sadan typ av fordonsram ar forhallandevis boj- och torsionsvek och ger begrans- 

ningar betraffande goda koregenskaper, dar en styv fordonsram ar onskvard. Denna typ 
av fordonsuppbyggnad, med ett vanligen nedat oppet motorrum och pa olika stallen 
framtill pi fordonet placerade komponenter ger upphov till relativt stort stromnings- 
motstand, vilket paverkar driftekonomin ofordelaktigt. 



I takt med att battre koregenskaper och forbattrad driftekonomi efterstravas framstar 
darfor dessa kanda utforanden sasom mindre fordelaktiga. 

Uppfinningens andamal 
25 Uppfinningen syftar till att istadkomma en forbattrad fordonskonstuktion som inte har 
de ovanstaende nackdelarna. 



20 



30 



Redogorelse for uppfinningen 

Detta syfte uppnas enligt uppfinningen genom att utforma ett motorfordon enligt defi- 
nitionen i patentkrav 1 . 
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Genom att forse motorfordonet med ett rorformigt chassielement, som enkelt kan goras 
vrid- och bqjstyvt, blir det mqjligt att placera komponenter ing&ende i fordonets driv- 
lina val skyddade inuti chassielementet. Genom att vidare utforma fordonet sa att luft 
5 med hjalp av ett ledarrangemang leds igenom chassielementet mqjliggors erforderlig 
kylning av komponenter inuti chassielementet, och dessutom kan fordonet med hjalp 
av ledarrrangemanget och chassielementet ges en slatare undersida och darigenom 
minskat stromningsmotstind under korning. 



10 Ytterligare fordelar och sardrag hos uppfinningen framgir av efterfoljande beskrivning 
och patentkrav. 

Figurbeskrivning 

Uppfinningen forklaras i det foljande narmare med hjap av ett pa bifogade ritning visat 
15 utforingsexempel, varvid 

fig. 1 ar en perspektivvy, delvis i snitt, av ett motorfordon enligt uppfinningen, 
fig. 2 ar ett schematiskt horisontalsnitt genom fordonet i fig. 1, 
fig. 3 ar ett snitt IIUII i fig. 2, och 
20 fig. 4 ar ett snitt IV- IV i fig. 2. 

Beskrivning av ett foredraget utforingsexempel 

Ett i fig.l visat motorfordon 1 av lastbilstyp har ett i fordonets langdriktning gaende, 
rorformigt chassielement 2, som pa omse sidor ar forsett med ett antal i sidled utstick- 
25 ande, langs chassielementet 2 fordelade stodorgan 3. Pa chassielementet 2 och stod- 
organen 3 vilar ett lastflak 4, som eventuellt kan vara forsett med nagon form av pa- 
byggnad. Framfor lastflaket 4 finns en forarhytt 5, i vars front det finns ett luftintag 6, 
som eventuellt kan ha flera oppningar i fordonsfronten. 
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S&som narmare framg&r av fig.2 finns bakom luftintaget 6 en flakt 7, lampligen av ra- 
dialtyp, via vilken luft slungas i radiell led mot en runt flakten 7 anordnad, till fordo- 
nets motor 8 horande kylare 9, som lampligen kan vara uppdelad i ett antal individuella 
kylarelement. Flakten 7 och kylaren 9 ar dimensionerade for att sakerstalla en god 
5 kylning av motorn 8 i olika driftsituationer. En viss del av den insugna luften slapps 
efter passage av kylaren 9 ut via luftutslapp 10, t. ex. ett pa vardera sidan av fordonet. 
Den aterstaende delen av den insugna luften leds dels s&som forbranningsluft till 
motorn 8 och dels via ett ledarrangemang 1 1 forbi motorn 8 och in i det inre av det ror- 
formade chassielementet 2, for att sludigen lamna chassielementet 2 via ett luftutlopp 
10 12 vid dettas bakre ande. Luftstrdmningen visas med pilar 13. 

I ledarrangemanget 1 1 kring motom 8 ingar, se fig.3, ett undre parti 14 i forarhytten 5, 
en under motorn 8 anordnad bottenplat 15 och avsnitt 16 av framre hjulhus. Dessa de- 
lar ar tillsammans sa utformade att luft leds runt motorn och bakat till chassielementet 
15 2. Bottenplaten 15 har aven till uppgift att i luftmotstandsminskande syfte ge fordonet 
en slat undersida framtill. Motorn 8 vilar pa balkar 17, som ar fastade i den framre an- 
den av chassielementet 2. 



Av fig.2 framgar vidare att fran motorn 8 loper inuti chassielementet 2 en framre driv- 
20 axel 18 till en likasa inuti chassielementet 2 placerad vaxell&da 19, som ar belagen 

omedelbart framfor en framre bakaxel 20 och ar ansluten till denna. En bakre bakaxel 
21 drivs fr&n vaxeMdan 19 via en bakre drivaxel 22. Den luft som strommar igenom 
chassielementet 2 kyler vaxelladan 19 och aven ovriga komponenter som ar placerade i 
chassielementet 2, t ex en kompressor 23 till fordonets bromssystem och komponenter 
25 24 till fordonets klimatanlaggning. De bada bakaxlarna 20 och 21 ar rorligt upphangda 
i chassielementet 2 via har ej narmare visade upphangningsdetaljer. 
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Uppbyggnaden av det sisom en skalkonstruktion utforda chassielementet 2 framgar 
narmare av fig.4. Pa inbordes avstand langs chassielementet 2 finns ett antal rektan- 
gulara spant 25, mot vilkas sidor paneler 26 ar fastade runtom, sa att ett rorformigt 



* 



4 



m 
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utrymme 27 bildas. Vid itminstone vissa av spanten 25 ar stodorgan 3 fastade pi omse 
sidor, och pi dessa stodorgan 3 ar sidopaneler 28 och bottenpaneler 29 fastade. Med 
hjalp av undersidans paneler 26 och 29 fir fordonet en slat undersida, och med hjalp av 
sidopanelerna 28 och bottenpanelerna 29 skapas slutna utrymmen for olika kom- 
5 ponenter pi omse sidor om chassielementet 2. Atminstone vissa av panelerna, eller 
delar av dem, ar lampligen lostagbara for att ge itkomlighet av komponenter i eller vid 
sidan om chassielementet 2. 

Luftutloppet 12 baktill pi chassielementet 2 kan utgoras av oppningar i en gavel pi 
10 chassielementet 2. Eventuellt kan det inuti chassielementet 2 finnas en flakt 30 for att 
piverka luftstromningen. En mojlighet ar att placera denna flakt vid luftutloppet 12. 
De i chassielementet 2 ingiende spanten 25 och panelerna 26 ar si dimensinerade att 
en bdj- och vridstyv konstruktion erhills. Detta i kombination med lampligt utformade 
hjulupphangningar mojliggor forbattrade koregenskaper for fordonet. Det skyddade 
15 utrymmet inuti det styva chassielementet 2 tilliter en placering av vaxellidan nara for- 
donets drivhjul. Harigenom vinns en god viktfordelning, samtidigt som overforings- 
vagen for stora vridmoment frin vaxellidan blir kort och vaxellidan fir ett val skyddat 



20 Den luft som strommar igenom chassielementet 2 ar normalt avsedd for kylning av oli- 
ka komponenter inuti chassielementet, men det ar naturligtvis mojligt att for t.ex. drift i 
svar kyla leda varmare luft bakit och darigenom reducera kylningen. Detta kan t.ex. 
ske genom att en storre del av den luft som passerat kylaren 9 leds igenom chassiele- 
mentet 2 med hjalp av lampligt utformade omstallningsorgan for luftstromningen. 



Utformningen av ledarrangemanget 1 1 for luftstromningen bakit kring motorn 8 ar 
beroende av hur fordonets framre del ar utformad och kan darfor ges annan utformning 
an vad som visats har. 



lage. 
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1. Motorfordon med en framtill monterad motor (8) och med atminstone ett framtill 
anordnat luftintag (6), samt forsett med ett i fordonets langdriktning gaende, ror- 

5 formigt chassielement (2), kannetecknat av att mellan luftintag (6) och chassielement 
(2) finns anordnat ledarrangemang (1 1) for att leda in luft i chassielementet och ige- 
nom detta, forbi atminstone ett inuti chassielementet anordnat aggregat (19), och att 
chassielementet (2) nedstroms om detta aggregat (19) ar forsett med atminstone ett 
luftutlopp (12). 

10 

2. Motorfordon enligt krav 1, kannetecknat av att motom (8) ar anordnad framfor 
chassielementet (2), att ledarrangemanget (11) omsluter drivmotorn och framtill an- 
sluter till atminstone ett luftintag (6) samt baktill ar anslutet till chassielementet (2). 

15 3. Motorfordon enligt krav 1 eller 2, kannetecknat av att inuti chassielementet (2) 
finns anordnat en flaktanordning (30) for att paverka luftstromningen igenom chassi- 
elementet. 

4. Motorfordon enligt krav 3, kannetecknat av att flaktanordningen (30) ar anordnad 
20 baktill i chassielementet. 

5. Motorfordon enligt nagot av kraven 1-4, kannetecknat av att chassielementet (2) ar 
forsett med ett i en bakre gavel anordnat luftutlopp (12). 

25 6. Motorfordon enligt nagot av kraven 1-5, kannetecknat av att inuti chassielementet 
(2) finns anordnat atminstone en i fordonets drivlina ing&ende komponent (19), lampli- 
gen atminstone fordonets vaxell&da. 
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7. Motorfordon enligt krav 6, kannetecknat av att vaxelladan (19) ar placerad vid en 
bakaxel (20) pa fordonet. 
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» ft 

8. Motorfordon enligt n&got av foregaende krav, kannetecknat av att i ledarrange- 
manget (11) ing&r en under motorn (8) anordnad bottenplit (15). 



9. Motorfordon enligt nagot av foregaende krav, kannetecknat av att i ledarrange- 
5 manget (11) ingar ett undre parti (14) av fordonets forarhytt. 



10. Motorfordon enligt nagot av foregiende krav, kannetecknat av att i fordonet 
finns fraratill luftutslapp (10) som ar utformade att efter passage av fordonets kylare 
(9) leda ut en del av den i fordonet insugna luftmangden och darigenom begransa den 
1 0 luf tmangd som tillf ors ledarrangemanget (11). 



SAMMANDRAG 
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Ett motorfordon (1) med en framtill monterad motor (8) och ett framtill placerat luft- 
intag (6) har ett i fordonets langdriktning gaende, rorformigt chassielement (2). Mellan 
5 luftintaget (6) och chassielementet (2) finns ett ledarrangemang (1 1) for att leda in luft 
i chassielementet och igenom detta, forbi atminstone ett inuti chassielementet anordnat 
aggregat (19), lampligen fordonets vaxell&da. Nedstroms om detta aggregat finns an- 
ordnat ett luftutlopp (12). 
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(Fig.2) 
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